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Today, more and more people are using different types of exercise monitoring devices to measure their physical exercise 
activities. However, the underlying reasons for using these devices remain vaguely understood. This study aims at addressing 
this shortcoming by first proposing a theoretical model for explaining the usage intentions of exercise monitoring devices and 
then empirically testing it in the case of one common type of these devices: heart rate monitors. The model is based on a 
synthesis of three distinct theoretical domains – the theory of planned behaviour, the innovation diffusion theory, and the 
typology of consumer value – and it is tested by analysing an online survey sample of 3,036 Finnish consumers, or more 
specifically a sub-sample of 1,250 Finnish heart rate monitor owners, through structural equation modelling. The results of 
the analysis are also used to draw implications for the design and marketing of heart rate monitors. 
Keywords 
Usage intentions, exercise monitoring devices, heart rate monitors, theory of planned behaviour, innovation diffusion theory, 
typology of consumer value, structural equation modelling, online survey. 
INTRODUCTION 
Today, more and more people are using different types of information and communication technology (ICT) based self-
monitoring devices to measure various aspects of their lives (e.g., Li, 2011). One common type of these devices are exercise 
monitoring devices that people use to measure their physical exercise activities. For example, many of us carry a pedometer 
in our pocket to count our daily steps or wear a heart rate monitor around our chest and wrist when we go out jogging. 
However, although commonly used, there seems to be considerable differences in the reasons why people use these devices. 
For some, the reasons may be related to general physical health and well-being, whereas others may reach for some much 
more specific goals, such as improving their physical performance in a particular sport or shaping their physical appearance 
by losing weight or gaining muscles. Yet for others, the reasons may be related to the ability of the devices to make exercise 
more fun or to the social advantages resulting from just wearing them. For example, some people may wear a heart rate 
monitor around their wrist in order to give an active impression of themselves to other people. Or less egoistically, a caring 
parent may do the same in order to altruistically encourage his or her children to adopt an active lifestyle. These are just a few 
examples of the plethora of possible reasons. 
So far, most prior studies on exercise monitoring devices have adhered to a rather device-centric perspective and examined 
topics like their measurement accuracy, reliability, and validity as well as their ability to promote physical activity (e.g., 
Eston, Rowlands, and Ingledew, 1998; Terbizan, Dolezal, and Albano, 2002; Crouter, Schneider, Karabulut, and Bassett, 
2003; Schneider, Crouter, Lukajic, and Bassett, 2003; Crouter, Albright, and Bassett, 2004; Bravata, Smith-Spangler, 
Sundaram, Gienger, Lin, Lewis, Stave, Olkin, and Sirard, 2007; Nunan, Donovan, Jakovljevic, Hodges, Sandercock, and 
Brodie, 2009). In contrast, few prior studies have adhered to a more user-centric perspective and examined topics like the 
aforementioned reasons for using the devices. This can be seen as a significant shortcoming because an understanding of 
these reasons can be considered a critical prerequisite, among others, for the analytical promotion of their adoption and 
diffusion with appropriate design and marketing decisions. The present study aims at addressing this shortcoming by first 
proposing a theoretical model for explaining the usage intentions of exercise monitoring devices and then empirically testing 
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it in the case of one common type of these devices: heart rate monitors. Methodologically, the testing is done by analysing an 
online survey sample of 3,036 Finnish consumers, or more specifically a sub-sample of 1,250 Finnish heart rate monitor 
owners, through structural equation modelling (SEM). 
By heart rate monitors (HRMs), we refer to mobile devices that measure the heart rate of their users. A modern HRM 
typically consists of two wirelessly connected components: a measurement unit, which is usually attached around the chest, 
and a display and storage unit, which is usually attached around the wrist like a wristwatch. As suggested by their names, the 
measurement unit takes care of the actual heart rate measurement, whereas the display and storage unit displays the 
measurements to the users and stores them for subsequent use. In addition to a heart rate sensor, a modern HRM may also 
contain additional sensors that augment the heart rate data with, for example, stride and position data. In the recent years, the 
wristwatch-like display and storage units have also been increasingly replaced with mobile phones equipped with suitable 
HRM software. Together with the decreasing prices of the measurement units, this has rapidly promoted the prevalence and 
pervasiveness of HRMs in everyday life. 
This paper consists of six sections. After this introductory section, we propose our theoretical model for explaining the usage 
intentions of exercise monitoring devices in Section 2. Sections 3 and 4 present the methodology and results of the study. The 
results are discussed in more detail in Section 5, which also uses them to draw implications for the design and marketing of 
HRMs. Finally, Section 6 considers the limitations of the study and potential paths of future research. 
THEORETICAL MODEL 
Our theoretical model for explaining the usage intentions of exercise monitoring devices is based on a synthesis of three 
distinct theoretical domains: the theory of planned behaviour (TPB) by Ajzen (1985, 1991), the innovation diffusion theory 
(IDT) by Rogers (2003), and the typology of consumer value (TCV) by Holbrook (1996, 1999). TPB, which is an extension 
of the theory of reasoned action (TRA) by Fishbein and Ajzen (1975, 1980) and one of the most commonly used theories for 
explaining human behaviour, was used as the backbone of the model. A schematic illustration of TPB is presented in Figure 1 
(the dashed elements are omitted in this study). In accordance with TPB, we hypothesised that the usage intentions of 
exercise monitoring devices could be explained by three factors: the attitude towards their usage, the subjective norm towards 
their usage, and the perceived behavioural control over their usage. Here, attitude refers to an individual’s positive or 
negative evaluations of performing a behaviour, whereas subjective norm refers to an individual’s perception of social 
pressure to perform or not to perform it. Perceived behavioural control, in turn, refers to an individual’s perception of 
capacity, autonomy, and self-efficacy to perform it. Each of these three factors was hypothesised to have a positive effect on 
the usage intentions, meaning that the more positive the attitude towards the usage and the stronger the subjective norm 
towards and the perceived behavioural control over it, the stronger the usage intentions should be. 
 
 
Figure 1. The theory of planned behaviour (Ajzen, 1985, 1991) 
 
In addition to explaining the usage intentions of exercise monitoring devices with the three aforementioned factors, we also 
aimed at explaining the attitude towards their usage with behavioural beliefs on the outcomes of the usage. This, of course, 
could also have been done for subjective norm and perceived behavioural control with normative beliefs and control beliefs. 
However, in this study, we decided to concentrate only on attitude, which most prior studies have identified as the most 
important explanatory factor for intentions (Fishbein and Ajzen, 2010). In accordance with the decomposed theory of planned 
behaviour (DTPB) by Taylor and Todd (1995), we decomposed the behavioural beliefs into three distinct belief dimensions 
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to be the most important explanatory factors for the rate of adoption of an innovation: perceived relative advantage, perceived 
complexity, and perceived compatibility. However, we differed from the original DTPB in three respects. First, we replaced 
the concept of perceived complexity, which in IDT is defined as the degree to which an innovation is perceived as relatively 
difficult to understand and use, with the contrary concept of perceived ease of use from the technology acceptance model 
(TAM) by Davis, Bagozzi, and Warshaw (1989), in which it is defined as the degree to which a person believes that using a 
particular system would be free from effort. To differentiate it from the concept of perceived behavioural control, we also 
defined it more specifically as the freedom from cognitive effort. In accordance with the original TAM, this concept was 
hypothesised to have a positive effect on attitude. Second, in addition to perceived compatibility, which in IDT is defined as 
the degree to which an innovation is perceived as consistent with the existing values, past experiences, and needs of potential 
adopters, we included in the model the concept of perceived discomfort, which we defined more specifically as the degree to 
which the usage of an innovation is perceived as causing physical discomfort, inconvenience, or distraction to its users. We 
consider this concept extremely important in the case of exercise monitoring devices as even a minor degree of perceived 
discomfort may have a major adverse effect on the overall exercise experience. Thus, contrary to the concept of perceived 
compatibility, this concept was hypothesised to have a negative effect on attitude. 
Third, we replaced the concept of perceived relative advantage, which in IDT is defined as the degree to which an innovation 
is perceived as being better than the idea it supersedes, with the more comprehensive concept of perceived value, which more 
explicitly captures not only utilitarian but also hedonic and social perceptions of an innovation. More specifically, we 
included in the model four types of active value (efficiency, play, status, and ethics) that are defined in TCV by Holbrook 
(1996, 1999). In addition to these, TCV defines four types of reactive value (excellence, aesthetics, esteem, and spirituality). 
However, these were excluded from the model because we wanted to concentrate specifically on the value that derives from 
the active usage of the devices. A schematic illustration of TCV is presented in Figure 2 (the value dimensions and value 
types in parentheses are omitted in this study). 
 
 Extrinsic Intrinsic 
Self-oriented 
Active Efficiency Play 
(Reactive) (Excellence) (Aesthetics) 
Other-oriented 
Active Status Ethics 
(Reactive) (Esteem) (Spirituality) 
Figure 2. The typology of consumer value (Holbrook, 1996, 1999) 
 
In the context of exercise monitoring devices, we conceptualised the extrinsic and self-oriented efficiency value as the value 
deriving from the perceived ability of the devices to support the achievement of different types of utilitarian exercise goals 
more efficiently. We identified three types of these goals: physical health and well-being goals (e.g., maintaining one’s 
physical health and well-being), physical performance goals (e.g., improving one’s physical endurance, strength, speed, or 
agility), and physical appearance goals (e.g., losing weight, gaining muscles, or toning one’s body). These were all included 
in the model as individual concepts, each of which was hypothesised to have a positive effect on attitude. The goals were 
derived from the revised motivation for physical activity measure (MPAM-R) scale by Ryan, Frederick, Lepes, Rubio, and 
Sheldon (1997), which defines five motivational dimensions for physical activity: fitness and health, competence and 
challenge, appearance, social, and enjoyment. The first three dimensions correspond to the aforementioned health and well-
being, performance, and appearance goals. The fourth dimension, social, can also be considered a utilitarian goal, but it was 
excluded from the model because few exercise monitoring devices have an ability to strongly support its achievement. In 
contrast, the fifth dimension, enjoyment, is a hedonic goal, and, therefore, it associates better with the intrinsic and self-
oriented play value, which we conceptualised as the value deriving from the perceived ability of the devices to support the 
achievement of different types of hedonic exercise goals (e.g., making exercise more fun, enjoyable, or pleasurable). This 
concept (included in the model as “enjoyment perceptions” in accordance with MPAM-R) was also hypothesised to have a 
positive effect on attitude. The extrinsic and other-oriented status value was conceptualised as the value deriving from the 
perceived ability of the devices to the give a more positive impression of their users to others. In this context, we defined this 
more specifically as giving others a more active impression of oneself. Finally, the intrinsic and other-oriented ethics value 
was conceptualised as the value deriving from the perceived ability of the devices to do something for the sake of others. In 
this context, we defined this more specifically as motivating or inspiring others to exercise in order for them to adopt an 
active lifestyle. Both status and ethics perceptions were hypothesised to have a positive effect on attitude. The final form of 
the theoretical model is illustrated in Figure 3. 
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Figure 3. The model for explaining the usage intentions of exercise monitoring devices 
 
METHODOLOGY 
To test the theoretical model, we conducted an online survey among Finnish consumers. The survey was created by using the 
LimeSurvey 1.91+ software, and before launching it online, we pre-tested it qualitatively with two postgraduate students and 
quantitatively with 56 undergraduate students. The survey was online for about one and a half months from 14 December, 
2011 to 31 January, 2012. During this time, we actively promoted the survey link by posting it to several Finnish discussion 
forums focusing on a variety of topics as well as by sending several invitation e-mails through the internal communication 
channels of our university and an e-mail list provided by a Finnish company specialising in the testing of exercise devices. To 
raise the response rate, we also raffled 26 gift cards with a total worth of 750 € among the respondents.  
The survey questionnaire consisted of several sections, one of which was used to collect the data for testing the theoretical 
model. The other sections concentrated, among others, on the exercise habits of the respondents and their usage of three 
different types of exercise monitoring devices: pedometers, route trackers, and HRMs. Some of the sections and the items in 
them were conditional. For example, the data for testing the theoretical model was collected only from the respondents who 
owned a pedometer, a route tracker, or an HRM. This was to ensure that they all had an approximately equal chance to use 
the devices and at least a little experience with them. If a respondent owned multiple devices, he or she was first asked to 
select his or her most commonly used device and was then surveyed only on it. This was to avoid respondent fatigue, which 
was a potential problem as the number of items presented to each respondent varied from 46 to 130. 
Each of the 13 constructs in the theoretical model was operationalised to be measured by three reflective indicators. The 
wordings of these 39 indicators, translated from Finnish to English, are presented in Appendix A. The operationalisations of 
the intention, attitude, subjective norm, and perceived behavioural control constructs followed the guidelines given by 
Fishbein and Ajzen (2010) as well as the examples by Taylor and Todd (1995). The intention, subjective norm, and perceived 
behavioural control constructs were each measured by using a seven-point Likert scale. As suggested by Fishbein and Ajzen 
(2010), the normative indicators were designed to capture both the descriptive (SN1 and SN2) and the injunctive (SN3 and 
SN2) aspects of normative evaluations, whereas the control indicators were designed to capture both the capacity (PBC1 and 
PBC2) and the autonomy (PBC3 and PBC2) aspects of control evaluations. The time horizon of the intention indicators was 
set to six months to cover both winter and summer sports. The attitude construct was measured by using a seven-point 
semantic differential scale. As suggested by Fishbein and Ajzen (2010), its indicators were designed to capture both the 
experiential (ATT2) and the instrumental (ATT3) aspects of attitudinal evaluations as well as overall attitude (ATT1). 
The nine behavioural belief constructs were also measured by using a seven-point Likert scale. The operationalisations of the 
health and well-being, performance, appearance, and enjoyment perceptions constructs were based on the MPAM-R scale by 
Ryan et al. (1997). The operationalisation of the status perceptions construct was based on the study by Sweeny and Soutar 
(2001). The operationalisations of the perceived ease of use and compatibility constructs were based on the studies by Davis 
(1989) as well as Karahanna, Agarwal, and Angst (2006), and they concentrated specifically on cognitive ease of use and on 
compatibility with existing habits. For the operationalisations of the perceived discomfort and ethics perceptions constructs, 
















INT = Intention (TPB) 
ATT = Attitude (TPB) 
SN = Subjective norm (TPB) 
PBC = Perceived behavioural control (TPB) 
 
HWB = Health and well-being perceptions (TCV / MPAM-R) 
PER = Performance perceptions (TCV / MPAM-R) 
APP = Appearance perceptions (TCV / MPAM-R) 
ENJ = Enjoyment perceptions (TCV / MPAM-R) 
STA = Status perceptions (TCV) 
ETH = Ethics perceptions (TCV) 
 
EOU = Perceived ease of use (TAM) 
COM = Perceived compatibility (IDT) 
DIS = Perceived discomfort 
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The analysis of the collected data was done by using the IBM SPSS Statistics 19 and the Mplus 6 software. SPSS was mainly 
used for data preparation and preliminary analysis, whereas Mplus was used for the actual SEM analysis. 
RESULTS 
In total, we received 3,036 valid responses to our online survey. Of the respondents, 1,256 owned only an HRM or owned 
multiple devices and selected the HRM as their most commonly used exercise monitoring device. After excluding six 
responses with missing values in all the indicator variables, this resulted in a sub-sample of 1,250 responses to be used for 
testing the theoretical model. The average response time for the entire survey among the respondents was about 20 minutes. 
Descriptive statistics of the entire sample and the HRM sub-sample are presented in Table 1. Overall, the gender, age, and 
income distributions of the entire sample corresponded very well with the gender and age distributions of the Finnish Internet 
population as well as the income distribution of the Finnish income recipients in 2010 (Statistics Finland, 2012). Women and 
the youngest age group were slightly overrepresented, whereas men and the two oldest age groups were slightly 
underrepresented. However, there were no indications of severe non-response bias in terms of these three variables. The 
gender, age, and income distributions of the HRM sub-sample were very similar to those of the entire sample. Both the entire 
sample and the HRM sub-sample could also be characterised as very heterogeneous in terms of the socioeconomic group of 




(N = 3,036) 
HRM sub-sample 
(N = 1,250) 
N % N % 
Gender     
Male 1,082 35.6 448 35.8 
Female 1,954 64.4 802 64.2 
Age     
–29 yrs. 1,204 39.7 473 37.8 
30–39 yrs. 789 26.0 348 27.8 
40–49 yrs. 593 19.5 268 21.4 
50– yrs. 450 14.8 161 12.9 
Yearly income     
–14,999 € 908 34.1 314 27.1 
15,000–29,999 € 668 25.1 297 25.6 
30,000–44,999 € 678 25.5 321 27.7 
45,000– € 407 15.3 228 19.7 
N/A 375 – 90 – 
Socioeconomic group     
Student 768 25.3 285 22.8 
Employed 1,797 59.2 830 66.4 
Unemployed 210 6.9 57 4.6 
Pensioner 121 4.0 34 2.7 
Other 140 4.6 44 3.5 
Actively does some sport     
Yes 2,150 74.7 1,079 89.6 
No 728 25.3 125 10.4 
N/A 158 – 46 – 
Table 1. Descriptive statistics of the entire sample and the HRM sub-sample 
 
Estimation Results 
The model estimation was done by using the robust maximum likelihood (MLR) estimator, and the estimation results are 
presented on the left side of Figure 4. As can be seen, the model performed very well in explaining the usage intentions of 
and the attitudes towards using HRMs. Five out of the nine behavioural belief factors had a statistically significant effect on 
attitudes, and together they explained 53.6 % of the variance in them. As hypothesised, health and well-being perceptions, 
enjoyment perceptions, and perceived compatibility each had a positive effect, whereas perceived discomfort had a negative 
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effect on attitudes. Contrary to our hypothesis, appearance perceptions were found to have a negative, although weak, effect 
on attitudes. Attitudes, in turn, together with subjective norm and perceived behavioural control, had a statistically significant 
and positive effect on usage intentions, and together they explained 61.0 % of the variance in them. 
 
 
Figure 4. Estimation results before (left) and after (right) eliminating the indicators SN1 and COM3 
 
In the next three sub-sections, the goodness of fit, reliability, and validity of the estimated model are evaluated on model, 
construct, and indicator levels. 
Model Goodness of Fit 
Model goodness of fit was evaluated by using the χ
2
 test of model fit and four fit indices: the comparative fit index (CFI), the 
Tucker-Lewis index (TLI), the root mean square error of approximation (RMSEA), and the standardised root mean square 
residual (SRMR). Their values are presented in Figure 4. The χ
2
 test rejected the null hypothesis of the model fitting the data. 
However, instead of actual misfit, this may have been due to the tendency of the χ
2
 test to underestimate the fit in the case of 
large samples and complex models (Bentler and Bonett, 1980). In contrast, the values of the four fit indices clearly met the 
commonly accepted cut-off criteria for a satisfactory fit (CFI ≥ 0.95, TLI ≥ 0.95, RMSEA ≤ 0.06, and SRMR ≤ 0.08 – Hu 
and Bentler, 1999). Thus, overall, the estimated model can be seen as exhibiting a satisfactory fit with the data. 
Construct Reliabilities and Validities 
Construct reliabilities were evaluated by using composite reliabilities (CR – Fornell and Larcker, 1981). It is commonly 
expected that the CR of each construct should be greater than or equal to 0.7 in order for it to exhibit satisfactory reliability 
(Nunnally and Bernstein, 1994). The CR of each construct is listed in the first column of Table 2. As can be seen, all the 
constructs met this criterion. 
Construct validities were evaluated by concentrating on the convergent and discriminant validity of the constructs. These 
were evaluated by using the two criteria proposed by Fornell and Larcker (1981). They both are based on the average 
variance extracted (AVE) of a construct, which refers to the average proportion of variance that a construct explains in its 
indicators. In order to exhibit satisfactory convergent validity, the first criterion requires that each construct should have an 
AVE greater than or equal to 0.5, meaning that, on average, each construct should explain at least half of the variance in its 
indicators. The AVE of each construct is listed in the second column of Table 2. As can be seen, all the constructs met this 
criterion. In order to exhibit satisfactory discriminant validity, the second criterion requires that each construct should have a 
square root of AVE greater than or equal to its absolute correlation with the other constructs, meaning that, on average, each 































 = 0.536 
χ2 (635) = 1,335.123, p < 0.001 
CFI = 0.979, TLI = 0.975 
RMSEA = 0.030, SRMR = 0.040 
*** = p < 0.001 
** = p < 0.01 































 = 0.540 
*** = p < 0.001 
** = p < 0.01 
* = p < 0.05 
χ2 (562) = 1,104.142, p < 0.001 
CFI = 0.983, TLI = 0.980 
RMSEA = 0.028, SRMR = 0.037 
Makkonen et al.  Explaining the Usage Intentions of Exercise Monitoring Devices 
Proceedings of the Eighteenth Americas Conference on Information Systems, Seattle, Washington, August 9-12, 2012. 7 
square root of AVE of each construct (on-diagonal cells) and the correlations between the constructs (off-diagonal cells) are 
listed in the remaining columns of Table 2. As can be seen, all the constructs met also this criterion, although the self-
oriented health and well-being, performance, appearance, and enjoyment perceptions constructs correlated strongly, as did 
the other-oriented status and ethics perceptions constructs. To ensure that these strong correlations would not cause problems 
due to multicollinearity, we also estimated the variance inflation factors (VIFs) of the constructs by using Mplus and SPSS. 
The only constructs that were found to have high VIFs were health and well-being perceptions (11.908) and performance 
perceptions (8.128), suggesting that it might be reasonable to unify these two constructs into one construct or to model them 
as first-order constructs of a second-order construct. However, as their VIFs were not exceedingly high and both the 
constructs had met the aforementioned criterion related to discriminant validity, we decided not to do this in this study. 
 
Construct CR AVE INT ATT SN PBC HWB PER APP ENJ STA ETH EOU COM DIS 
INT 0.981 0.944 0.972             
ATT 0.888 0.725 0.702 0.851            
SN 0.762 0.524 0.533 0.379 0.724           
PBC 0.880 0.712 0.455 0.244 0.491 0.844          
HWB 0.944 0.850 0.452 0.570 0.388 0.209 0.922         
PER 0.947 0.857 0.449 0.545 0.422 0.227 0.900 0.926        
APP 0.935 0.826 0.305 0.379 0.306 0.113 0.736 0.680 0.909       
ENJ 0.956 0.879 0.471 0.600 0.414 0.195 0.816 0.745 0.675 0.938      
STA 0.951 0.866 0.191 0.228 0.239 0.045 0.426 0.363 0.574 0.454 0.931     
ETH 0.961 0.893 0.217 0.264 0.284 0.027 0.516 0.446 0.576 0.543 0.848 0.945    
EOU 0.895 0.741 0.398 0.429 0.370 0.353 0.373 0.404 0.237 0.318 0.117 0.142 0.861   
COM 0.812 0.595 0.538 0.651 0.467 0.321 0.530 0.545 0.346 0.553 0.197 0.229 0.607 0.771  
DIS 0.941 0.841 -0.353 -0.407 -0.333 -0.237 -0.244 -0.239 -0.142 -0.332 0.016 -0.022 -0.331 -0.381 0.917 
Table 2. CRs, AVEs, square roots of AVEs (on-diagonal cells), and correlations (off-diagonal cells) of the constructs 
 
Indicator Reliabilities and Validities 
Indicator reliabilities and validities were evaluated by using the standardised loadings and residuals of the indicators, which 
are listed in Appendix B. In a typical case where each indicator loads on only one construct, it is commonly expected that the 
standardised loading (λ) of each indicator should be statistically significant and greater than or equal to 0.707 (Fornell and 
Larcker, 1981). This is equal to the standardised residual (1 – λ
2
) of each indicator being less than or equal to 0.5, meaning 
that at least half of the variance in each indicator is explained by the construct on which it loads. As can be seen, the only 
indicators that did not meet this criterion were SN1 and COM3. Thus, after assessing that there would be no adverse effects 
on the content validity of the subjective norm and perceived compatibility constructs, we decided to eliminate them and to re-
estimate the model. The re-estimation results are presented on the right side of Figure 4. As can be seen, the regression 
estimates remained essentially unchanged, but there was a slight improvement in the model goodness of fit. 
DISCUSSION AND CONCLUSIONS 
In this study, we first proposed a theoretical model for explaining the usage intentions of exercise monitoring devices and 
then empirically tested it in the case of Finnish HRM owners. Overall, the model was found to perform very well as it was 
able to explain more than 60 % of the variance in the usage intentions of HRMs and more than 50 % of the variance in the 
attitudes towards using HRMs. After eliminating two problematic indicators, the model was also found to exhibit satisfactory 
goodness of fit, validity, and reliability when evaluated on model, construct, and indicator levels. 
This model can be considered the main theoretical contribution of the study as it not only promotes our theoretical 
understanding of the reasons behind the usage of exercise monitoring devices but also synthesises three distinct theoretical 
domains for explaining human behaviour – TPB, IDT, and TCV – into a new unified model, thus narrowing the theoretical 
gap between them. Although a similar synthesis has previously been performed between TPB and IDT (e.g., Taylor and 
Todd, 1995), we are not aware of it having been performed between TPB and TCV or all three of the theories. 
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The main practical contribution of the study are the estimation results of the model in the case of Finnish HRM owners, 
which can be used to draw some interesting implications for the design and marketing of HRMs. First, at least in Finland, it 
seems that the attitudes towards using HRMs are driven equally by the utilitarian perceptions on their ability to support the 
achievement of different types of health and well-being goals as well as the hedonic perceptions on their ability to make 
exercise more fun. Therefore, it is also important that both these aspects are given equal attention in the design and marketing 
of HRMs. In design, this could mean, for example, the development of HRM software that includes both utilitarian features 
like “virtual trainers”, which instruct the users in their training, and hedonic features like exercise games or “exergames”, 
which turn the training into more play than work. Respectively, in marketing, this could mean, for example, the launch of 
advertisement campaigns in which these utilitarian and hedonic features are communicated to the potential users of HRMs in 
an equal manner, without emphasising one aspect over the other. 
Second, also perceived compatibility and discomfort were found to be significant drivers of the attitudes towards using 
HRMs, with perceived compatibility having a positive effect and perceived discomfort having a negative effect on them. 
Therefore, it is important that also these aspects are given adequate attention the design of HRMs through design decisions 
that increase the perceived compatibility and decrease the perceived discomfort of the devices among their target users. This, 
of course, first requires a thorough understanding of who actually are the target users and what are their exercising habits. If 
there are significant differences in these exercising habits, it may also require significant differentiation of the devices in both 
hardware and software respects, for example different devices for different sports. Here, of course, one has to consider 
whether this kind of differentiation is commercially sensible. In addition, as also perceived behavioural control was found to 
have a positive effect on the usage intentions of HRMs, the design decisions should also be such that they promote the 
perceptions of capacity, autonomy, and self-efficacy among the target users. In this, also perceived ease of use is likely to 
indirectly play an important part, although it was not found to have a direct effect on the attitudes towards using HRMs. 
Third, social perceptions were found to have relatively insignificant effects on the usage of HRMs. For example, neither 
status nor ethics perceptions were found to have an effect on the attitudes towards their usage. In contrast, subjective norm 
was found to have a positive effect on their usage intentions, which would seem to emphasise the potential of different types 
of word-of-mouth based techniques in the marketing of HRMs. Fourth, surprisingly, appearance perceptions were found to 
have a negative, although weak, effect on the attitudes towards using HRMs, meaning that it could even be harmful to 
highlight the ability of HRMs to support the achievement of different types of appearance goals in their marketing. The 
explanations for this finding require a more thorough examination in future research. One explanation, of course, might be 
that many of the respondents in the survey sample were already quite pleased with their present appearance, which might 
have caused them to react negatively towards using HRMs if they associated this strongly with altering it. 
LIMITATIONS AND FUTURE RESEARCH 
The main limitation of this study is the fact that we empirically tested the proposed theoretical model for explaining the usage 
intentions of exercise monitoring devices only in the case of Finland and HRMs. Therefore, future research should aim at 
replicating this study in other countries and in the case of other types of exercise monitoring devices. This is actually already 
work in progress as the same online survey that was used to collect the data for this study was also used to collect similar data 
on pedometers and route trackers. However, the analysis of this data was omitted from this study due to space restrictions. 
In this study, we also concentrated only on examining the regression relationships between the constructs and not, for 
example, the construct scores and means, which could have been used to examine the absolute and relative strengths of the 
constructs. Of the regression relationships, we also examined only the indirect effects of behavioural beliefs on usage 
intentions through attitudes and not the potential direct effects, which have been hypothesised to exist in models like TAM. 
Both these limitations remain to be addressed in future research. In addition, it would be interesting to extend the theoretical 
model to cover not only the usage intentions but also the actual usage of exercise monitoring devices. 
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APPENDIX A: INDICATORS 
INT1 I intend to use an HRM to monitor my exercise activities in the next six months. 
INT2 I plan to use an HRM to monitor my exercise activities in the next six months. 
INT3 I am likely to use an HRM to monitor my exercise activities in the next six months. 
ATT1 I think that the idea of me using an HRM to monitor my exercise activities in the next six months is bad … good. 
ATT2 I think that the idea of me using an HRM to monitor my exercise activities in the next six months is unpleasant … pleasant. 
ATT3 I think that the idea of me using an HRM to monitor my exercise activities in the next six months is useless … useful. 
SN1 Many people who are important to me use an HRM to monitor their exercise activities. 
SN2 Many people who are important to me think that it is a good idea to use an HRM to monitor one’s exercise activities. 
SN3 Many people who are important to me think that it is a good idea for me to use an HRM to monitor my exercise activities in the next six months. 
PBC1 If I wanted to, I would be able to use an HRM to monitor my exercise activities in the next six months. 
PBC2 If I wanted to, it would be possible for me to use an HRM to monitor my exercise activities in the next six months. 
PBC3 It is up to me whether or not I use an HRM to monitor my exercise activities in the next six months. 
 
I believe that by using an HRM to monitor my exercise activities in the next six months I can or could… 
 
HWB1 …better maintain my physical health. 
HWB2 …better maintain my physical ability to function. 
HWB3 …better maintain my physical well-being. 
PER1 …more efficiently improve my physical capacity. 
PER2 …more efficiently improve my physical performances. 
PER3 …more efficiently improve my physical capabilities (e.g., endurance, strength, speed, or agility). 
APP1 …more efficiently improve my physical appearance. 
APP2 …more efficiently shape my body. 
APP3 …more efficiently lose weight, gain muscles, or tone my body. 
ENJ1 …make my exercise more fun. 
ENJ2 …make my exercise more enjoyable. 
ENJ3 …make my exercise more pleasant. 
STA1 …be perceived as a more active person by other people. 
STA2 …give a more active impression of myself to other people. 
STA3 …create a more active image for myself. 
ETH1 …better motivate also other people to exercise. 
ETH2 …better inspire also other people to exercise. 
ETH3 …better encourage also other people to exercise. 
 
I believe that using an HRM to monitor my exercise activities in the next six months… 
 
EOU1 …would be clear and comprehensible to me. 
EOU2 …would be easy for me to understand. 
EOU3 …would be easy for me to learn. 
COM1 …would be compatible with my current exercise habits. 
COM2 …would not run counter to my current exercise habits. 
COM3 …would not require changes in my current exercise habits. 
DIS1 …would physically disturb me. 
DIS2 …would feel to me physically uncomfortable. 
DIS3 …would feel to me physically inconvenient. 
APPENDIX B: INDICATOR LOADINGS AND RESIDUALS 
Indicator Loading Residual  Indicator Loading Residual  Indicator Loading Residual  Indicator Loading Residual 
INT1 0.980*** 0.040***  HWB1 0.917*** 0.159***  ENJ1 0.947*** 0.103***  EOU1 0.879*** 0.227*** 
INT2 0.956*** 0.085***  HWB2 0.915*** 0.163***  ENJ2 0.917*** 0.159***  EOU2 0.878*** 0.229*** 
INT3 0.978*** 0.043***  HWB3 0.934*** 0.128***  ENJ3 0.949*** 0.100***  EOU3 0.823*** 0.322*** 
ATT1 0.877*** 0.230***  PER1 0.940*** 0.116***  STA1 0.936*** 0.124***  COM1 0.888*** 0.212*** 
ATT2 0.827*** 0.316***  PER2 0.921*** 0.151***  STA2 0.941*** 0.115***  COM2 0.786*** 0.382*** 
ATT3 0.849*** 0.279***  PER3 0.916*** 0.161***  STA3 0.915*** 0.162***  COM3 0.615*** 0.621*** 
SN1 0.534*** 0.715***  APP1 0.913*** 0.167***  ETH1 0.941*** 0.114***  DIS1 0.899*** 0.192*** 
SN2 0.781*** 0.391***  APP2 0.926*** 0.142***  ETH2 0.954*** 0.089***  DIS2 0.926*** 0.142*** 
SN3 0.823*** 0.322***  APP3 0.888*** 0.212***  ETH3 0.939*** 0.119***  DIS3 0.925*** 0.143*** 
PBC1 0.909*** 0.174***             
PBC2 0.894*** 0.200***             
PBC3 0.715*** 0.489***             
*** = p < 0.001, ** = p < 0.01, * = p < 0.05 
